The quality of the evidence was very low. Each study included a small number of participants, particularly the study of relaxation therapy. Studies of pharmacological agents presented details too limited to allow judgement of selection, performance, and detection bias and lack of placebo treatment in control groups. Although the study of relaxation therapy had allocated participants to treatment using an adequate method of randomisation, study recruitment methods might have introduced bias, and drop-outs in the intervention group may have influenced results.
Authors' conclusions
Evidence is insufficient to guide the treatment of anxiety after stroke. Further well-conducted randomised controlled trials (using placebo or attention controls) are required to assess pharmacological agents and psychological therapies.
P L A I N L A N G U A G E S U M M A R Y

Interventions for treating anxiety after stroke
Review question
To determine whether any treatments might reduce the symptoms of anxiety, and subsequently improve quality of life, for people who have had a stroke.
Background
Anxiety after stroke occurs frequently and can be treated with antidepressants or other anxiety-reducing drugs, or both, or with psychological therapy.
Study characteristics
Evidence is current to January 2017. We found three studies with 196 stroke survivors who had received a diagnosis of anxiety. One study assessed the effect of a relaxation CD used five times a week for one month for participants with a diagnosis of anxiety. Two studies assessed the use of antidepressants in participants who had both anxiety and depression.
Key results
One study found that participants were less anxious three months after using a relaxation CD when compared with those who were given no therapy. One study reported that participants were less anxious when treated with an antidepressant medicine (paroxetine), or with paroxetine and psychotherapy, than with standard care. This study reported that half of the participants receiving paroxetine experienced side effects that included nausea, vomiting, or dizziness. The third study also reported that participants were less anxious when treated with an antidepressant (buspirone hydrochloride) than with standard care, and only 14% of those receiving buspirone hydrocholoride reported nausea or palpitations.
Quality of the evidence
We judged that the quality of this evidence was very low. Studies were few and each included a small number of participants. Studies assessing antidepressants did not include comparison with a placebo drug, and information in both study reports was insufficient to permit assessment of whether other biases had been introduced. The study of relaxation therapy was very small, with loss of two participants who used the CD, and the study recruitment process may have attracted participants who had a positive bias towards psychological therapies.
Conclusion
Current evidence is insufficient to guide the treatment of anxiety after stroke. Additional well-conducted randomised trials are needed.
See com m ent
See com m ent Not estim able 19 (1 study)
⊕ very low a,b
Clinical anxiety at 3 m onths: 4/ 9 in intervention group no longer had anxiety, 1/ 10 in control group no longer had anxiety Statistically signif icant dif f erence in anxiety scores on HADS-A scale at 3 m onths, with reduction in anxiety f or those using therapeutic CD (P value = 0.001); statistically signif icant dif f erences in HAM -A scores at 6 weeks and 4 weeks with reduced anxiety f or those taking paroxetine and paroxetine with psychological therapy and those taking buspirone, respectively (P value < 0. 01) 
Co-morbid depression
Description of the intervention
We were interested in pharmaceutical, psychological, or any alternative therapy whose primary purpose was to treat anxiety disorders or significant levels of anxiety symptoms in stroke patients.
Given the potential diversity of anxiety states, we did not limit our criteria to an a priori list of therapies. However, we did expect to find studies that treated anxiety according to evidence-based guidelines, such as those recommended by the National Institute for Health and Clinical Excellence (NICE 2011), which outline pharmaceutical and psychological interventions that can be used to treat members of the general population with specific anxiety disorders. To our knowledge, no specific guidelines have been developed for the treatment stroke patients with anxiety.
Pharmaceutical therapies
Several classes of drugs can be used to treat anxiety disorders. These drugs vary according to the neurotransmitters that they are purported to affect. Selective serotonin reuptake inhibitors (SSRIs) are a class of antidepressant drugs used to treat anxiety. Serotonin is a neurotransmitter involved in regulating mood. SSRIs, such as fluoxetine, sertraline, escitalopram, paroxetine, and citalopram, are commonly prescribed for panic disorder, OCD, PTSD, and social phobia (NIMH 2009 
How the intervention might work
Pharamaceutical interventions work by altering the level of certain neurotransmitters in the brain, and psychological interventions aim to alter maladaptive behaviour and cognition to improve emotional functioning. Treatments in the complementary and alternative category work through multiple mechanisms. Additionally, patients receiving standard care, or those waiting to receive an intervention, may experience a reduction in anxiety symptoms through a placebo effect that is not directly related to the action of the intervention or treatment. 
Why it is important to do this review
O B J E C T I V E S
The primary objective was to assess the effectiveness of pharmaceutical, psychological, complementary, or alternative therapeutic interventions in treating stroke patients with anxiety disorders or symptoms. The secondary aim was to identify whether any of these interventions for anxiety had an effect on quality of life, disability, depression, social participation, caregiver burden, or risk of death.
M E T H O D S
Criteria for considering studies for this review
Types of studies
Randomised controlled trials (RCTs) in which the primary aim of the intervention was to treat anxiety in people with a clinical diagnosis of stroke (Hatano 1976) were eligible for inclusion in this review. Review authors applied no restrictions on language or study location. We expected eligible trials to compare the effect of an intervention plus usual care against placebo, a different intervention, or different doses or frequency of interventions. Trials had to include a placebo or standard care control arm; otherwise they were not eligible for inclusion.
Types of participants
All stroke patients enrolled into an RCT must have received a clinical diagnosis of an anxiety disorder according to the Diagnostic and Statistical Manual of Mental Disorders (DSM-III (APA 1980), DSM-III-R (APA 1987), DSM-IV (APA 1994), DSM-IV-TR (APA 2000)) or had to meet similar diagnostic criteria. Stroke patients in RCTs deemed to have significant levels of anxiety symptoms as established by a predetermined defined cut-off score on an anxiety screening tool were also eligible. Review authors applied no restrictions on age distribution or gender. Studies with mixed populations of ischaemic or haemorrhagic stroke were eligible, but we excluded studies assessing treatment effect in an exclusively subarachnoid haemorrhage patient population, as the characteristics, treatment, and management of these patients can be substantially different from those of other stroke patients. Studies treating stroke patients for other conditions such as depression, cognitive impairment, or physical disability were also ineligible, unless we could determine that all patients had co-morbid anxiety upon enrolment into the trial and that treatment for anxiety was one of the main objectives of the trial.
Types of interventions
We evaluated RCTs comparing pharmaceutical interventions administered to stroke patients versus placebo or standard care. The drug had to be administered for the purpose of treating anxiety. We excluded trials in which drugs were administered for other purposes, such as neuroprotection. We also evaluated RCTs that compared psychological interventions versus placebo or standard care for the purpose of treating anxiety. We expected that these types of interventions would have a clearly defined psychological component; would be structured, delivered, and supervised by trained staff; and would be time-limited. We excluded interventions whose purpose was to prevent anxiety or simply to provide information or educate patients. We did not include trials of interventions such as occupational therapy or co-ordinator visitation for stroke support unless they had a definitive psychological component aimed at treating anxiety.
Types of outcome measures
Primary outcomes 1. Proportion of stroke patients without a clinical diagnosis of an anxiety disorder according to the DSM (APA 1994) or another standard diagnostic classification at the end of scheduled follow-up 2. Proportion of stroke patients scoring outside the anxiety symptom range (as defined by study authors); or with changed scores from baseline on an anxiety rating scale or via self-report at the end of scheduled follow-up 6. Any adverse consequence resulting from treatment for anxiety such as drug tolerance, co-dependence on the counsellor, or death. We also recorded rates of loss to follow-up in different arms of trials as a possible indicator of treatment acceptability
Search methods for identification of studies
See the 'Specialized Register' section of the Cochrane Stroke Group module. We attempted to identify all relevant trials regardless of language or publication status, and we arranged translation of relevant papers when necessary.
Electronic searches
We searched the trials register of the Cochrane Stroke Group (January 2017), the Cochrane 
Searching other resources
We identified reviews from the results of database searches and conducted backward citation searches for potentially eligible trials. We used Google Scholar (scholar.google.co.uk) to conduct forward citation searching of included studies. We contacted known researchers to ask for information on completed and ongoing clinical trials.
Data collection and analysis
Selection of studies
Two review authors (SRL, H-YYC) independently screened all reports yielded by the searches of electronic databases, and excluded citations that were clearly irrelevant based on title and abstract. We retrieved the full texts of remaining articles and reviewed them for inclusion on the basis of eligibility criteria for the review. If consensus could not be reached, we consulted a third review author (PK) for adjudication.
Data extraction and management
Two review authors (SRL and H-YYC) independently extracted data and recorded them on a paper extraction form designed to capture key information. The two review authors reconciled the data extraction and entered the data into Review Manager 5 ( RevMan 2014). We recorded core data elements such as study details, methods, information about participants, and outcomes for analysis.
Assessment of risk of bias in included studies
We assessed study bias in accordance with the Cochrane tool for assessing risk of bias (Higgins 2011). This instrument includes six domains whereby different types of potential bias can be evaluated, including sequence generation, allocation concealment, blinding (of participants, personnel, and outcome assessors), incomplete outcome data, selective outcome reporting, and other unspecified types of bias (e.g. conflict of interest). We identified respective biases from each study and displayed them in a tabular format. We summarised risks qualitatively and attempted to describe their impact on research findings.
Measures of treatment effect
We prepared a narrative description of all studies. Included trials measured anxiety using the Hamilton Anxiety Scale (HAM-A) (Hamilton 1959) and the Hospital Anxiety and Depression Scale (HADS). The HAM-A, a rating scale that was developed to quantify the severity of anxiety symptoms, is often used in psychotropic drug evaluation. It consists of 14 items, each defined by a series of symptoms. Each item is rated on a five-point scale, ranging from 0 (not present) to 4 (severe). Total scores on the HAM-A range from 0 to 56. A score of 14 or higher has been suggested to indicate clinically significant anxiety (Maier 1988). The HADS is commonly used to assess levels of patient anxiety and depression. The HADS evaluates 14 items (seven for anxiety and seven for depression) and uses a scale of 0 to 3 for each item, with a total score of 21 possible for each subscale (Zigmond 1983). Scores of 8 or above on either HADS subscale are commonly taken to indicate clinical significance (Bjelland 2002).
Unit of analysis issues
In the event that outcomes were repeatedly observed in participants (e.g. follow-up at four and six weeks), we reported the measurement taken at the longest time point post intervention from each study.
Dealing with missing data
We planned to contact study authors to obtain information about missing data and, if we could not obtain this, we planned to conduct a 'what if ' sensitivity analysis to explore the impact that missing data could have on the final outcome.
Assessment of heterogeneity
The intent was to measure heterogeneity by using the I 2 statistic. If higher than 50% (a level considered moderate to substantial), we would have calculated the treatment effect by using the randomeffects method, which assumes that different studies are estimating different but related intervention effects and so provides a more conservative intervention effect estimate and wider confidence intervals (DerSimonian 1986).
Assessment of reporting biases
We planned to construct a funnel plot estimate to assess the potential influence of reporting bias if we had included more than 10 studies in the systematic review.
Data synthesis
Two review authors (SRL and H-YYC) independently extracted data from the included studies. One review author (SRL) entered data into RevMan (RevMan 2014) and the other (H-YYC) crosschecked the data entered. Review authors resolved disagreements by referring to the original study report.
Subgroup analysis and investigation of heterogeneity
Several factors could impact study heterogeneity and effect size. We initially planned to undertake subgroup analyses on certain clinically relevant factors, such as specific type of anxiety disorder (e.g. GAD, social phobia), length of time treatment was administered, or length of time since stroke at entry into the trial.
Sensitivity analysis
To test robustness of findings and examine the degree to which findings influenced effect size, we planned to analyse data and include studies that executed allocation concealment, double blinding, and fidelity to administered intervention to the highest standard.
'Summary of findings' table
We used the principles of GRADE (Grades of Recommendation, Assessment, Development and Evaluation Working Group; Guyatt 2008) to assess the quality of the body of evidence associated with the following specific outcomes in our review.
1. Proportion of patients without a clinical diagnosis of anxiety.
2. Proportion of patients scoring outside the anxiety symptom range; or with change scores from baseline on an anxiety rating scale.
3. Co-morbid depression. 4. Quality of life. 5. Social activities. 6. Activities of daily living. 7. Principal caregiver burden. We constructed a 'Summary of findings' table by using GRADE software (gradepro.org). The GRADE approach appraises the quality of the body of evidence according to the extent to which one can be confident that an estimate of effect or association reflects the item assessed. The quality of a body of evidence is based on within-study risk of bias (methodological quality), directness of the evidence, heterogeneity of the data, precision of effect estimates, and risk of publication bias.
R E S U L T S Description of studies
We identified no trials that compared any intervention with a placebo control. See Characteristics of included studies and Characteristics of excluded studies.
Results of the search
We identified 4223 records for the 2017 update through electronic database searches. We contacted three researchers known to be working in the field, who provided information on their current work to enable us to assess study eligibility. We identified 20 additional records from the Cochrane Stroke Group trials register. We removed duplicates and sifted 4069 titles and abstracts. We identified nine reviews for backward citation searching and evaluated potential studies from these reviews, alongside 39 potentially relevant full-text articles; we identified one study that met the in- Golding 2016 conducted what is described as a 'pilot study' to assess the effectiveness of a self-help relaxation therapy. Participants were 21 stroke survivors who had anxiety and were living in the community. After a telephone interview and assessment, intervention group members (11 participants) were sent a self-help autogenic relaxation CD; they were asked to follow the instructions on it five times per week for one month; and they were asked to complete a diary sheet. The control group (10 participants) did not receive the CD until the end of the study period at three months. Individuals were excluded if they were unable to complete rating scales via telephone, had a Telephone Interview Cognitive Score (TICS) ≤ 20, had significant difficulties with language or were non-English speaking, had a co-morbid psychiatric disorder other than an affective disorder, or were currently receiving other psychological interventions. Study investigators determined anxiety at baseline and at one month, two months, and three months using the HADS anxiety subscale (HADS-A). They did not measure any additional outcomes. The mean age of participants was 67.8 years in the intervention group, and 62.4 years in the control group. Wang 2005 evaluated the effectiveness of the SSRI paroxetine and of combination paroxetine and psychotherapy. Eighty-one firstever stroke patients who met Chinese Classification and Diagnostic Criteria of Mental Disorders (CCMD-3) criteria were randomised to one of the three groups. The first group (27 participants) received 20 mg of paroxetine per day, and the second group (27 participants) received the same amount of paroxetine per day along with psychiatrist-administered supportive psychotherapy for 30 to 60 minutes once per week. A parallel control group with 27 participants received routine treatment only. Study authors did not specify the length of time since stroke at the time of participant recruitment. Patients who were in a coma or aphasic, had severe cognitive dysfunction or other serious disease, or who had been prescribed depression or antipsychotic medications in the three months before the start of the trial were excluded. Investigators provided interventions for six weeks and used HAM-A and HAM-D scales to assess the severity of anxiety and depression symptoms at baseline and at two, four, and six weeks during treatment. They assessed scores on the Barthel Index measuring activities of daily living at all time points. The mean age of participants was 62.4 years in the drug only group, 64.0 years in the drug plus psychotherapy group, and 63.2 years in the standard care group. Zhang 2005 examined the effect of the anxiolytic drug buspirone hydrochloride against standard care. Researchers recruited 94 stroke patients with co-morbid anxiety and depression according to the CCMD-3. They deemed that individuals in an unstable condition were ineligible but provided no description of the unstable conditions. Investigators administered buspirone for four weeks to those in the intervention arm of the study at 20 to 30 mg per dose during the first week and at 40 to 60 mg per dose during the second week. They provided no information about the amount administered during the third or fourth week. Researchers measured anxiety and depression using HAM-A and HAM-D scales at baseline, and at two and four weeks during the intervention. The mean age of participants was 57.8 years for the intervention group and 59.2 years for the control group. Study authors reported no other secondary outcomes of interest.
Excluded studies
We excluded 40 studies after assessing the full text of the article during the most recent search. We excluded 24 of these studies as they used the wrong study design, did not include participants who had a diagnosis of stroke, or did not include a treatment aimed at reducing anxiety. Sixteen studies measured anxiety, often alongside depression, and aimed to relieve psychological symptoms exclusively or in addition to physical symptoms. 
Studies awaiting classification
Four studies are awaiting classification (Doogan 2012; Guilan 2013; Kerr 2014; Yates 2015). These studies were published as abstracts only, without author contact details. All studies included participants who were stroke survivors but provided insufficient detail to establish whether included participants were required to have a diagnosis of anxiety.
Ongoing studies
We identified no eligible studies in clinical trials registers.
Risk of bias in included studies
We have provided a summary of 'Risk of bias' assessments in Figure  2 . 
Allocation
Golding 2016 used a random number generator that we judged to be adequate with low risk of bias. However, details in the paper were insufficient to show whether allocation of participants was adequately concealed. Wang 2005 stated that investigators used simple random sampling, and Zhang 2005 indicated researchers used a random number list for participants who met the inclusion criteria. However, neither study described the randomisation process, hence the integrity of sequence generation and allocation concealment was unclear.
Blinding
It was not possible to blind participants to the study intervention in Golding 2016, which presented an inevitably high risk of performance and detection bias. Neither Wang 2005 nor Zhang 2005 provided information about blinding. As these studies included no placebo control group, blinding would likely be possible only for independent outcome assessors.
Incomplete outcome data
Golding 2016 was a small study with few but potentially significant losses and no intention-to-treat analysis; therefore, we judged this trial to have high risk of attrition bias. Wang 2005 reported no loss to follow-up and did not describe adherence to the treatment protocol. Zhang 2005 reported outcomes for participants who remained until study completion. Hence, this study is classified as an 'available case analysis'.
Selective reporting
We found no evidence of selective outcome reporting in any of the included trials. Investigators reported all outcomes as described in the methods section of the full study report. However, we did not obtain the research protocols, and study authors did not report clinical trial registration, so we do not know if other outcomes were measured but not reported.
Other bias
Methods of recruitment in Golding 2016 had increased risk of bias, as interested participants responded to advertisements in publications intended for stroke survivors. It is possible that participants who contacted the research team had a positive bias towards psychological therapies for treatment of anxiety, although the study did not assess this potential bias.
Effects of interventions
See: Summary of findings for the main comparison
Interventions for treating anxiety after stroke It was not appropriate to combine trial data on pharmacological therapies with data on relaxation therapy; therefore we did not perform a meta-analysis. In summary, Golding 2016 found preliminary evidence in this pilot study that an autogenic relaxation CD may reduce anxiety among stroke survivors living in the community. Wang 2005 found that both paroxetine and paroxetine plus psychotherapy reduced the severity of anxiety symptoms as measured by the HAM-A when compared with standard care. Zhang 2005 found that buspirone hydrocholoride was effective in reducing anxiety symptoms when compared with standard care. We have described the effectiveness of interventions compared with standard care in the prespecified outcomes below and have reported results of the GRADE assessment, with explanations of decisions for each outcome, in Summary of findings for the main comparison.
Primary outcomes Proportion of stroke patients without a clinical diagnosis of an anxiety disorder
In Golding 2016, four members of the intervention group were no longer considered to have clinical levels of anxiety at three months, compared with one participant in the control group. Investigators reported loss of two participants after randomisation in the intervention group with no intention-to-treat analysis. Golding 2016 measured levels of anxiety at one, two, and three months post stroke, but, as per the review protocol, we have considered analysis only at the final time point. At three months post stroke, mean scores on the HADS-A scale were 6.9 (± standard deviation (SD) 4.9) in the intervention group, and 11.0 (SD ± 3.9) in the control group, showing a statistically significant difference (P value = 0.001). Again these results include nine participants in the intervention group and 10 participants in the control group. In Wang 2005, mean HAM-A anxiety scores at baseline in the drug only, drug plus psychotherapy, and standard care groups were 14.0 (SD ± 2.8), 13.9 (SD ± 2.9), and 13.8 (SD ± 2.8), respectively. At six weeks, mean anxiety scores were significantly lower in the two intervention groups relative to the controls at 5.4 (SD ± 1.7) and 3.8 (SD ± 1.8) in the drug only and drug plus psychotherapy groups, but the mean anxiety score was 12.8 (SD ± 1.9) in the control group. Relative to the standard care group, this represents 58% and 71% lower mean anxiety scores in the paroxetine and paroxetine plus psychotherapy groups, respectively. Cohen's d was 4.10 for the paroxetine only group versus the control group, and 4.86 for the paroxetine plus psychotherapy group versus the control group. Both of these differences were statistically significant (P value < 0.01). In Zhang 2005, four weeks after trial initiation, the mean anxiety score on the HAM-A decreased from 22.7 (SD ± 5.2) to 6.5 (SD ± 3.1) in the intervention group. This decrease was significantly larger than that seen in the standard care group (P value < 0.01), for which the mean anxiety score decreased from 22.5 (SD ± 4.3) to 12.6 (SD ± 3.4) after four weeks. The mean anxiety score in the intervention group was 50% lower than that in the standard care group (Cohen's d effect size = 1.87). HAM-A scores range from zero to 56; a score greater than 14 indicates mild to moderate anxiety symptoms. Study authors in Golding 2016 used a lower cut-off of ≥ 6, which they recommended as the most sensitive for a stroke population. On this basis, the reduction in anxiety scores among intervention groups in each trial appears to be clinically meaningful. However, by using GRADE, we judged that all evidence for this outcome was of very low quality.
Secondary outcomes
Co-morbid depression
The possible range on the HAM-D is zero to 54, with higher scores indicating more severe symptoms. In Wang 2005, mean depression severity scores were 18.2 (SD ± 1.4), 18.8 (SD ± 3.1), and 18.0 (SD ± 1.3) at baseline in the paroxetine, paroxetine plus psychotherapy, and standard care groups, respectively. Although results showed no change in the control group after six weeks (mean 17.5, SD ± 1.1), both the drug only group and the drug plus psychotherapy group had significantly fewer depression symptoms (mean 10.1, SD ± 1.1; mean 8.9, SD ± 1.2), respectively. In Zhang 2005, buspirone was effective in significantly reducing depression symptoms as measured on the HAM-D in the intervention group compared with the control group. The mean depression score decreased from 24.6 (SD ± 4.7) to 8.3 (SD ± 2.8) in the intervention group, and from 23.4 (SD ± 5.3) to 13.4 (SD ± 2.7) in the standard care group. We judged that the evidence for this outcome was of very low quality.
Quality of life
Studies did not report this outcome.
Social activities
Activities of daily living
Only one trial reported changes in functional status as measured by the Barthel Index of activities of daily living (ADLs) (Wang 2005). Investigators found that ADLs improved significantly in all three groups of participants, with the greatest improvement noted in the drug plus psychotherapy group (which increased from 62.0 (SD ± 23.1) to 90.2 (SD ± 7.3)), followed by the drug-only group (which increased from 60.9 (SD ± 23.9) to 84.3 (SD ± 8.4)), with standard care controls showing the least improvement (the increase was from 61.5 (SD ± 24.3) to 78.3 (SD ± 15.0)). We judged the evidence for this outcome to be of very low quality.
Principal caregiver burden
Adverse consequences
Wang 2005 reported 26 adverse events, all in participants given paroxetine or paroxetine with psychotherapy; nine participants given paroxetine reported nausea and vomiting, and five reported dizziness, 10 participants given paroxetine with psychotherapy reported nausea and vomiting, and two reported dizziness. In Zhang 2005, three participants reported dizziness and two reported palpitations. Again, all adverse events occurred in the intervention group. In Golding 2016, one participant reported that the training made his "eyes feel funny", and participants did not describe any other adverse consequences of therapy.
Loss to follow-up and intervention fidelity
No participants were lost to follow-up in Wang 2005. However, in both intervention and control groups, 23% of participants were lost in Zhang 2005. Reasons given for drop-out in the intervention group were unsatisfactory treatment effect, drug side effects, and subsequent prescription of benzodiazepines. Recurrent stroke, prescribing of benzodiazepines, and withdrawal were reasons given for loss to follow-up in the control group. Wang 2005 and Zhang 2005 did not report data on intervention fidelity (other than loss to follow-up). Loss of two participants in the intervention group in Golding 2016 was due to personal reasons and to a change in health circumstances; two of the participants in the intervention group used the CD less than once a week, rather than five times per week as directed.
D I S C U S S I O N
Summary of main results
We found three published trials and were unable to identify any ongoing trials. Among the three published trials, anxiety symptom severity as measured by the Hamilton Anxiety Scale (HAM-A) or the Hospital Anxiety and Depression Scale (HADS) was the outcome of interest. None of these studies evaluated clinical anxiety disorders or included a placebo control group. Study results suggest that both paroxetine and buspirone are effective pharmacological therapies for treatment of anxiety after stroke. However, in the absence of a placebo control arm, the true level of effectiveness is unknown. Combining paroxetine and psychotherapy did not confer significant additional benefit for stroke patients. Paroxetine appeared to be well tolerated, as no drop-outs occurred among participants, but a large proportion experienced symptoms of nausea or dizziness. Buspirone was also effective in reducing anxiety, but investigators reported substantial loss to follow-up and some adverse events. Loss to follow-up in the buspirone trial is unusual as results show an equally high level of drop-out in the control group. The addition of Golding 2016 to the most recent update provides limited evidence that relaxation therapy may reduce anxiety among stroke survivors.
Overall completeness and applicability of evidence
This review was intentionally broad because we suspected that the literature on interventions used to treat anxiety after stroke was not as established as for some of the other post-stroke psychological conditions. We attempted to collate comprehensive evidence relevant to the review question by conducting a thorough evidence search.
In the original review, the two included studies provided very little information about the populations from which participants were selected, and we could not ascertain whether the results were generalisable to the stroke population (Campbell Burton 2011). We also noted that the inclusion criteria for the two trials included in the original review required participants to have both anxiety and depression according to the Chinese Classification and Diagnostic Criteria of Mental Disorders (CCMD-3), and therefore, the evidence could not be attributable to stroke survivors with anxiety alone. The inclusion of Golding 2016 in this most recent update provided evidence for a more specific community-based population of stroke survivors with anxiety; however, study authors used a much lower threshold for clinical anxiety with the HAM-A scale than in previous studies. Indeed, it should be noted that although the HAM-A is widely used in pharmaceutical studies of anxiety, it is not appropriate for use as a diagnostic or screening instrument. The HAM-A focuses primarily on the phobic and autonomic arousal symptoms of anxiety, and gives little weight to the psychic symptoms. Given the physical consequences of stroke, it would be misleading to attribute all physical symptoms solely to anxiety after stroke. Therefore, the evidence presented in this review is limited by the measurement scales used to assess anxiety in this population.
Quality of the evidence
Two studies assessing pharmacological agents provided limited methodological details for adequate judgement of risk of bias across all domains. The third study, which assessed relaxation therapy, inevitably had high risk of bias due to the inability to blind participants to treatment allocation. Clinical trial registration was lacking in all studies and study sample sizes were small, including one study with just 21 participants, which reported two drop-outs and had high risk of recruitment bias. The pharmacological studies inadequately described comparison groups. In using GRADE to assess the quality of the evidence, we were particularly concerned about risk of bias in these studies, as well as the limited number of studies including few participants. We downgraded the evidence by two levels for risk of bias and by one or two levels for imprecision; we therefore rated the evidence for each reported outcome in this review as very low.
Potential biases in the review process
To the extent possible, we worked to ensure minimal bias in the review process. We undertook an extensive literature search guided by the Cochrane Stroke Group, and we contacted key researchers in the field to obtain information about studies with a focus on post-stroke anxiety. Additionally, we did not limit findings to English language papers. Two review authors independently decided whether studies should be included and independently extracted data.
Agreements and disagreements with other studies or reviews
To our knowledge, no other systematic reviews have examined interventions used to treat anxiety after stroke.
A U T H O R S ' C O N C L U S I O N S
Implications for practice
Currently, evidence is insufficient to guide practice in treatment of anxiety after stroke. The pharmaceutical therapies evaluated indicate that, when compared with standard care, medication may be an effective approach for reducing anxiety symptoms in stroke patients with co-morbid anxiety and depression. The clinical significance of this decrease is unclear, as study authors did not provide any information about the proportion of study participants no longer meeting the anxiety criteria. Research indicates that a reduction of more than 50% on the Hamilton Anxiety Scale is indicative of tangible improvement in the level of anxiety (Ye 2006) . However, the quality of the evidence for pharmaceutical therapies in this review is very low. The relaxation therapy evaluated in this review was examined in a small pilot study, and although study authors reported a statistically significant reduction in anxiety at three months after use of an autogenic relaxation CD for one month, risk of bias inherent in the study design was high, and not all participants used the CD as often as directed.
Implications for research
Given the high prevalence of anxiety after stroke, placebo-controlled or attention-control trials are needed to identify effective treatments for this condition, as it can have a negative impact on other aspects of life. Future research evaluating interventions to treat post-stroke anxiety should assess outcomes such as quality of life and caregiver burden, as the trials in this review provided no information on the impact of treatment on any of these outcomes. It will also be useful for trials to further investigate the effectiveness of psychological interventions, and for studies to recruit participants with anxiety only, as well as those with co-morbid anxiety and depression. Research into the uptake and acceptability of psychological interventions for anxiety after stroke would also be valuable. 
A C K N O W L E D G E M E N T S
C H A R A C T E R I S T I C S O F S T U D I E S Characteristics of included studies [ordered by study ID]
Golding 2016
Methods RCT, feasibility study 
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W
For this update, we did not search the Allied and Complementary Medicine Database (AMED) or the Proquest Digital Dissertations database. We did not search conference proceedings other than those searched for the Cochrane Stroke Group trials register, nor PscyBITE (Psychological database for Brain Impairment Treatment Efficacy), and we did not contact the Association of the British Pharmaceutical Industry.
We produced a 'Summary of findings' table for this update, for the first seven primary and secondary outcomes. We edited the 'Results' section to add narrative data under subheadings for each outcome.
I N D E X T E R M S
